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Abstract of JP20041 07263 
PROBLEM TO BE SOLVED: To obtain a new 
phenanthroline compound and to provide an 
organic light-emitting element having extremely 
high efficiency, high-luminance optical output and 
extreme durability by using the compound. 
SOLUTION: The phenanthroline compound is 
represented by general formula [I] 
(R<SB>1</SB>, R<SB>2</SB>, R<SB>3</SB>, 
R<SB>4</SB>, R<SB>5</SB>and 
R<SB>6</SB>are each a hydrogen atom, a 
substituted or nonsubstituted alkyl group, a 
substituted or nonsubstituted aralkyl group, a 
substituted or nonsubstituted aryl group, a 
substituted or nonsubstituted heterocyclic group 
or a halogen atom and may be the same or 
different; Ar<SB>1</SB>and Ar<SB>2</SB>are 
each a substituted or nonsubstituted fluorenyl 
group, a substituted or nonsubstituted 
fluoranthenyl group, a substituted or 
nonsubstituted perylenyl group or a substituted or 
nonsubstituted carbazolyl group and may be the 
same or different). 
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lrW2 * - ft 


OSAttSlca***?), ft«JHfcK»ft»T* 






[006 


9 ] 








0 5 * «k 


0 6 12 . 


*ftft©#«ftftft*fcfttt*ft©ft*ftTftilH 


T $> Z . 


0 5 *3 i 


# @ 6 12 


. 0 3 *> «fc 


SB4i:»l/T*-***i>ttBef ( x + -> h > 


) Sftffi 


4 ft II ft 


itSIt 




1 (*-)^ay*>}'|8) ft ft 13, ifillie 


II J? A 


L fcft <& 


-f 


* > ft # t- > •> r * © # ft n ft t» ft * ft ft * - ft 7 


□ v * > 








. ft3t3ftft©isi±taifttta«ftT**. 






[007 


0 ] 








fc jg L . 


11-S6 


12 £ < g; T . r<S*65S*f IfET*0. 


©ft ft* 


£ ffl <f> 




If ©ftf£ 


12 in 6 H ft 36 $ ft 5 t> © T* 12 & t> . ft ;5L « , ft ft 




ft ft lift 


ft Jl £ 


i ^ » ft 


ftJU&-5(M2 : FftJI£S:W-£. *-ftftftJJ*W:* 


>ft*T- 


> -> \ )V 


© S it z> 


2 1 e, m 


& s ft * . &i'*saii«si5:t*iTS5. 






[007 


1 ] 








13 


ffl t> £ ft 5 


- ft 3£ [I] ~ [I I I] T'm-Z n z y x i- > h n 


IJ >ft ^ 


« a. a 


* © ft £■ 


* n Jt *c « 


fttftftfc«ktfWAtt©ftftfcft£ftTi&r), 01 


~ 0 6 © 


H f ft © 












[007 


2 ] 








12 




B*fcttft*lOftftft»tUT-ftSC CI] ~ [ 


III] 


Ti $ tl 




> h a »J > 


ft & ft £ ffl u £ & © x- £ -5 a* . :fttt-a^tiTn 


•5 - 


fiiftttft 


£ft. % 


ft ft £ ft 


£ * iu2 ft f Hi ft & ft £ © a a & ft ft {i « u x - it 


II ft JIT 


•sett 


T # £ . 










[007 


3 ] 










ft b © ft £ 


ft «»J * ft If -5 . 






[007 


4 ] 








[(1:2 5 


] 
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CH, 



CH, 





N- 



N 




TPD 





H 3 C 



H 3 C 
m-MTDATA 





N 




JO 

N. 



a 



NPD 





Pc-M ^ ^ 

M : Cu, Mg, AiCI, TiO, SiCI 2 , Zn , Sn, 
MnCI, GaCt, etc 







y o 



DTDPFL 



V 



spiro-TPD 




10 



20 



30 



H 3 C X 



N 




N 




H,C 



CH 3 



CH 3 H 3 C ^ CH 3 

H 3 C"-Q> 0- CH 3 



TPAC 



PDA 



40 



[ 0 0 7 5 ] 
[ it 2 6 ] 
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10 



20 



30 



M : Zn , Mg , Be M : Zn , Mg , Be 




40 



M : Al , Ga 



[ 0 0 7 6 ] 
[ it 2 7 ] 
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[ 0 0 7 7 ] 
[fb2 8 ] 
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40 

[ 0 0 7 8 ] 
t 2 9 ] 
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-(CH-CH^V 



-{CH-CH^ 




c=o 



N. 



PVCz 



DPA-PS 



CH 3 



-f C-CH^p 

c=o 




TPA-PMMA 

CH 3 
"f C-CH^ 

NH 



V 





TPD-PMMA 



CH 3 



O 

ii 



CH, 



o 



N 



N 



CH 2 CH 2 -OCO — 



c- 

CH 3 



TPD-PMAA 



O 
ii 

-oco- 



_ n 



TPD-PCA 



CH 3 




R:C 6 H 1 3,C 8 H 1 7,C 1 2H25 
Poly thiophene 




n 



-ft 



Polysilane 



10 



20 



30 



40 



[ 0 0 7 9 ] 
C it 3 0 ] 
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10 



20 



C 12^ C 6 H 13 



[ 0 0 8 0 ] 

♦ ftftOftftftftft^KSH-C. - ft St [I] ~ [I I I] TiJ*l57lt>hD l J> 

ft^tt^^^rrsJifii^ttowttft^ibft^^r^sBtt. - ft k ft ft ft » ft * * <^ « 30 
, n&i*i:i(f*gttTa#j6i:ii3lli*»*t*. ftfcfcftttTftfltf*ftfttt. 

[ 0 0 8 1 ] 

± 12 ft * ft m t V X \t . It ft H ft ft « £ ft St «t 0 S ft T * , fc t A # U f =. )V * )V n 7 

- JPft ft . * Uxxf;HS!i. #iJ7Ul/-h«ll. 1/ 

> ft re . 7 * >j ;p ft re . x * 9 u * ft k . 7 ? - * ft re . #uf;A7t^-*»B. 
s? 7 u ;u 7 9 v - h ft re . 7 x j - ;i/ ft re . x # * -> ft re , ■> u n - > » re . # u 7 ^ * 

> ft re . ftftftreftatfttfstis**. inecRSsnstotttiiii. $ £ . £ n s « 

[ 0 0 8 2 ] 40 

llUSiiitt, tt*Hfta*&*'*<*:Sfr , b©* t J:<. ft *. tf . & . fi & . 

ft. ft <fc B ft . ftftft'TVvtfA (I TO) , ftftffi«'f>S?«>AftOftRftfl:«**ft 
T * 5 . £ 7c . *U7=y>. # U fcf D - , #Uft7l>. |ij7i:l/>XJP7^ 
Fft©ft*tt#'J-?-fcttftT#*. cn6©«aftR«*ftTft^Tt)J:<. « & # ffl 

[ 0 0 8 3 ] 

- ^ , ||«fliLTtt, tt*B»©/hSfct>©atJ:<, 'J "7 A . thUfA. # »J ^ 
A. -fe -> A . # ;i/ -> 7 A . 7if^->7A, 7 ;k 5 - 9 A . -f > y 7 A , ft , ft . ft. ? 
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to) m<»&mmitva<nmm>b~*imT~$>z>. &rz. &®«:-!«i&T't><k<. &mm&z 

[ 0 0 8 4 ] 

i/> T 58 S ft £ 3 > Sn-;n--5*feBi^T*-5. 

[ 0 0 8 5 ] 

**<z>mm*t&m* y y *§« m , # u a 5 * -> u > , # u x ? u > . •>ij3->iii, * 
u^?u>tti&*o»»?it. $ & t a . #Wfl:tt*»**«*tf5ns. $ fc . *• 5 x . 
a#^siatt7-<;PA, & J8 & g <& * n - l , fia&SihiSBcjios^afrt/^dr- 

[ 0 0 8 6 ] 

[ * iS W 1 

PiT, **HK:J:0*«W*S&fc*#«K:tt9ilxT^<rt*. * 8 9J tit c n 6 fc IS jfe S ft 
[ 0 0 8 7 ] 

<£fi&09l>[Hw4fc£*No.2©£ja] 20 
[ 0 0 8 8 ] 
[ it 3 1 ] 



2 




/ Toluene 



[ 0 0 8 9 ] 

3 0 0 mlH7P77X3l:, 2 — 3 — F - 9 , 9 -y ^ ^^7;^ l/> [1] 5. 8g 
(18. lmmol) feJ:tf-;if;H-f JH 0ml SAtl, g IS g ffl » <t" . - 7 8 g 
T « # T . n-^^;piJ^^A(15%'\*-y->^«) 11. 7ml (18. lmmol 
) &ffiTLfZo £ifti;T#i&LlP£raiS#Lfc&, - 2 0 SCftSt A77it> h D ij 
>[2] 1. 5g (4. 51mmol)Oh*I>100ml »»*SITLt. *1? 
1 2 1$ M ft W m , **tl0^#*SI*^DD*;PATafflUM7KBlEK^h'J<7AT«;ji«» 
7*5t*7A (-^*-!J->+£nn#;i,£jg£8l|»8|E) t«8L, fll i* ft; £ to N o . 2 
( SI H ) 2. 4g (8I74X) * ft fz . 
[ 0 0 9 0 ] 

< £ l£ 08 2 > [ 01J 5k ft £ to N o . 5©«i] 
[ 0 0 9 1 ] 
[ ft 3 2 ] 
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No.5 

*1) J.Org.Chem., 16, 941-945 (1951) 

[ 0 0 9 2 ] 

5 0 Om I 4 , 7 - V 7 U =t - 1 , 1 0-7it>hD'J> [ 3 ] * 

1 > 1. Og ( 2 . 9 6 m m o 1 ) , 9, 9 - ? * 7*t 1/ > - 2 - # a >| [4] 
2. 8g (11. 8 m m o 1 ) . h»I > 1 4 0 m 1 * i tf I? / 7 0 m 1 tXft, 
Ilglg^ IfiTfij^T, DHthU!)Al 2g/*6 0mlfl)*i«tiTl, * 
^TfhHX (FU7i-**X7-f >) /t 7 ■) A (0) 0. 1 7 g (0. 15mm 20 
o 1) £ * in L fc . ifit30»*JflfcS, 7 7SC#fil3^r B 1S^lfCc fi » . 

+ *nn*^Ajg£JSB!»tt) «l S {fc £ ft N o . 5 (Qfidfi) 1. 5g ( JR 

$9 0%) £ » o 
[ 0 0 9 3 ] 

<Sft«3> [MSft&ftNo. 2 0^&*] 
[ 0 0 9 4 ] 
[ it 3 3 ] 



2 




30 



40 



No .20 



[ 0 0 9 5 ] 

3 0 0 m 1 2 - 3 — K - 9 , 9 - :/ ^ ;i/ 7 * U > [5] 2. 3g 

(7. 1 8 m m o 1 ) Sitf^xfJU-f ^6 0ml SAil, tl^llt. -788? 
T « # T , n-y^;PU-^^A(15%^*1f>jSffi) 4. 6ml (7. 1 8 m m o 1 ) 50 



A. 
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«*TLft. i»*T#IL 1 BBIUf Ltft. - 2 0anc&3flL{aJjjHfc£$S9No. 5 
1. Og (1. 77mmol)<Dt-JH/80ml »|«JITLfc. liSTM 2fM 

v h > + ? D n * ;U AI&I1M) T « K b . « * fc £ N o . 2 0 ( If & 

If, ) 1. 2g (JR^73%) £ t§ „ 

[ 0 0 9 6 ] 
< £ l& 0!l 4 > [ 0] TMfc & N o . 8 © £ fi£ ] 

[ 0 0 9 7 ] 

[ft 3 4 ] 




10 



*2) Tetrahedron.Lett., 36, 3489-3490 (1995) 

[ 0 0 9 8 ] 

5 0 0 ml E7Q7573I;, 3, 8 - ~J 7 U ^ - 1 , 1 0 - 7it> ha 'J > [6]* 

2 > 1. Og (2. 96mmol) , 7;i/*5>T->-8-*n>K[7] 2. 9g (1 
1. 8 m m o 1 ) . h;H> 1 4 0 m 1 * i^I? / -Jl- 7 Om 1 ?Aft. i^gl^^ 
. SIT8#T. RitKUfAl 2g/*6 0ml 0****ITI. *HT7h5 + 
7, (hU7x-;i/^^7-i'>)/t7> J ^A (0) 0. 17g (0. 1 5 m m o 1 ) Sr^JP 
b . IIt3 0»!l)fLf:l, 7 7«K#ab3«BI»L&. E «? « . # «g S £ ? n 
u#^AT»fflLfc*tt»^MJ9AT?e««. 7 Jl' 5 t A 5 A ('\*U-> + *ddjJn;u 30 
A S £ g Bl i§ «) tML, 0!l * <fc £ * N o . 8 ( ft * A ) 1. 4g ( JR * 8 2 % ) * 

[ 0 0 9 9 ] 

< * is 0*J 1 > 

S3 (I^f«jiO^^^^B£bfc. 
[0100] 

SSI tLTCA^XSfill:. ll2HTOHtlO'?')A (I TO) 

SCT 1 2 0 nm©B*T«*l/ftfe«)*IflHitJ»S«tLTffiHft. £ ft £ 7 -fe 

h > . 4 V 7 U\Z )VT )VU- )V (I PA) TJi^g^Sifc^L. * H T I P AtilftS 

6 , & ® L fc. £ lc, UV/t'/>ft»LfcfeOSiS8tttJ!t»fitl/T««l/S: 40 

a 

[0101] 

ftlCiO 3 0 nm©If T^IL. * - )V H 21 S 5 5I^Lfc. 
[0102] 
[ ft 3 5 ] 
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[0103] 

SSlcTie*liSaT«Sft*I r*#*J:tfWSfl;£fcNo. 1 J tl5 7 i t > h D 
U >{t£® ( fi « it 5 : 100) JS5I*fti:<tf) 2 0 nmClITffilL, ?g ft H 3 
£ # fi£ L fc . **l$0X$ftt*l. 0X10" 4 Pa. Ji£ K 31 S « 0 . 2 ~ 0 . 3 n m / 
s e c O^fftflill fc . 

[0104] 

[ ft 3 6 ] 



[0105] 

?m&m 6 zm&vrz. mmmv>n&m\t 1 . oxio- 4 p a . & ot & k i* o . 2-0 

. 3nm/sec<D#:ftTs£Kl>fc. 
[0106] 

& K . SI4HT. T^Srfii'JffA (U?*2x»*l«l*X> * 5 4 S * • If 
» * « ^ T . ±IB#M0±fcX£IS*ftKJ:OJPS5Onm©$XJIIi*»J*L. £ <=> 
i:S5ISfti:iOf ^ 1 5 0 nm07^5:nSS14Lfc. K**0X£&I21. 
0X10 - 4 Pa. fi£ & St fttt 1 . 0~1. 2nm/s e c©^f«lLt, 
[0107] 

£6 1::, a3K»B* + T««»*5X***»*«. 7*'J;H»lfX»*ttT#il:Lfc. 

[0108] 40 
£©*KLT*&nfcX?fc. ITOfl (ffi|2) SES, A I - L ill (114) 
S ft ffi I: L I . 1 0 V©tjSf ffi£9it5t 1 8 . 0mA/cm ! ffl 1 ISfittlA' 
Sl^tC^n, 4 5 0 0 c d / m * <D»g-?lSfe©fgfta<«ilB£tlfc. 

[0109] 

£ 5 K . « S5 £ g £ 6 . 0 m A / c m * »C&£lOOPfFB ! ISJEE£EPi)0t£<i:;:3. $ » ff 
S 8 5 0 cd/m ! 4^ 1 0 0HHI 8 0 0 c d/m ! t BS^ft B'hJ A>o fc. 

[0110] 
<HJS0iJ2~9> 

« * fc * » N o . 1 K ft * T . «1 KStfl*ft**«»lr>fcttttJI«fll tB*t*f 




20 
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[0111] 

< tt ft fsj 1 ~ 3 > 

0iJ * ft ^ tl N o . 1 ft *. T . TiB*ifiaTS£ttaft£*«JB^fctttt*tt*!lltH« 
C * ? £ * b , nttttffflefrofc. & £ £ 3E 1 lc * T . 

[0112] 

[ ft 3 7 ] 




10 




20 



JtlWfc^fcNo. 3 




30 



[0113] 

[an 
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09 No. 


No. 




HA 


(v) 


ml 

(cd/m 2 ) 


(mA/cm 2 ) 


(cd/m 2 ) 


100 ftfflft 
(cd/ra 2 ) 


%WSk 1 


1 


10 


4500 


6. 0 


850 


800 




2 


10 


5000 


6. 0 


1040 


900 


HS&#|3 


9 


10 


4300 


6. 0 


760 


680 




11 


10 


4100 


6. 0 


760 






16 


10 


4320 


6. 0 


800 


5Q0 




19 


10 

IV 


4Q00 


VI. \J 


1000 


7^0 




22 


Iv 




f\ 0 

VI. V 


Q00 


74^ 




27 


10 


4400 


6.0 


830 


670 


SSS^J 9 


30 


10 


4600 


6.0 


880 


750 


JtttWi 


Jtttl 


10 


760 


6.0 


430 


200 


tttt« 2 


J:fc$£2 


10 


400 


6.0 


280 


140 




Jt«3 


10 


1200 


6.0 


730 


300 



[0114] 

< m m w i o > 

[0115] 
[0116] 

*6ti'7U>iJ:0!7*5 = >>AFUXt/'J>'-* < • & Jt 1 : 20) 
l:it) 2 0 nmClltfiJIL, 3 Si^Lit. S*R*OX£ftttl. 0X10" 30 

4 Pa,fi£Kitftfi0. 2~0. 3nm/sec«*#TSIILf;. 
[0117] 

SS»C«*fc**No. 3lCi040nm©^PT"B£KL, if ili6£lll&. K 
IROlSIin. 0X10-"Pa,^MaS«0. 2~0. 3nm/sec©&#T 
fi£ IK b fc . 
[0118] 

* . Sfe SS M 1 iH«CbTtt«4S»lfcl,fc«K»jkL&. 
[0119] 

LT^Stlfc I TOII (ISS2) * JE « . Ai-Lill ( & ffi 4 ) 

£ ft ffi IC L T . 8V©HStmE£ftiroT5£1110mA/cm 2 <DmSS£ST*K#& 40 
ftcogn, 9 50 00 cd/m 2 OjlKTft&®B%fl*MN£*l&. 
[0120] 

£ 5 IC . 1S«SS2 0 OmA/cm' 1 0 0 t 0 1 E S HllB l/fc t I 5 , 

gl0000cd/m 2 *>5 1 0 0»r B lt 8 5 0 0 c d/m ! t»SE*ft«*S*>ot. 
[0121] 
<Hifi^ 1 1 ~ 1 8 > 

0J * ft £ N o . 3 K ft A T , «2KjS-r«*ft*«»*«^fc»tt*ll«l 0 £ E & K 3t 
? £ ft i£ L , n*ttff«*ffofc. US £ £ S 2 C jR f . 
[0122] 

<ft«CT4~6> 50 
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[0123] 
[« 2 ] 



#|J No. 


No. 






(V) 


(cd/m 2 ) 


(mA/cm 2 ) 


(cd/m*) 


ioo &fm'& 

VvjU/ III ) 




O 


8 


95000 


ZOO 


1 AAAA 
10000 


OCAA 

odOO 




i 
1 


8 


96000 


zoo 


1 /I AAA 
14000 


07 CA 
01 DO 


^r/nSpU 1Z 


O 


8 


oo aaa 

83000 


ZOO 


1 QOAA 


oOoO ; 




10 
Iv 


8 


80000 


OA A 

zoo 


1 1 Acn 
ioOoO 


O/00 






o 
o 




200 


13000 


3540 


UtefiJ 15 


21 


8 


98000 


200 


15000 


9750 


HJfefll 16 


23 


8 


79000 


200 


11500 


8600 


17 


26 


8 


78000 


200 


11000 


8560 


18 


28 


8 


84000 


200 


13000 


8800 


JfcttW 4 


tm i 


8 


14000 


200 


7000 


3500 


J£®EW 5 


Jt«2 


8 


15000 


200 


6000 


2800 i 


itt&fl! 6 


Jt«E3 


8 


15600 


200 


8000 


4000 \ 



20 



[0 1 2 4] 

< njfi m i 9 > 

[0125] 
[0126] 

*6*cTE«i6SC-C3S*n<&I r «# t ± TE*ifi4t* S ft* * - JUt^tt ( 

fi £r ft 5 : 10 0) SKS«tSi:«t0 2 0 nmOlIf TlSRL, 5S#13£«fiEbfc. 
&«PS<DK£8Ettl. 0X10' 4 Pa, SIIS^O. 2-0. 3nm/sec<Z)£# 

[0127] 
[ft38] 



30 




40 



[0128] 



50 
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C it 3 9 ] 





[0129] 

S&fcWjRfcfcfcNo. 5 Sfflli 4 0 nmfflKf TlSSL. if 111 6 5§glf;. 1 
»«r©*S»*ttl. 0X10-' Pa, diSlttO. 2~0. 3nm/sec©&ftT* io 

[0130] 

* «C , * JS 0J 1 fcWmncUTl*«4ft*l«Lfcftl::»ikLfc. 
[0131] 

£©*fcUT#&nfc*?fc. ITOII ( US 2 ) £ IE ® . Al-Litl (gg4) 
fcftffifcbT. 10V£DiESit«E<£Blin-ri.t2 0. 0mA/cm 2 £>«Sit£gT-«8it# 
m?iZffitl, 6 8 0 0 c d / m 2 ©BST&feO^^A'IiSnfc. 
[0132] 

mm®m* 6 . 0 m A / c m 2 tC«Sl0 0^rBl*ffi$WJDtfc<i:C:5. $ » » 
gl 300cd/m 2 *>U 0 1 50 c d/m ! t » £ & {fc « * $ A> -o Tz . 20 

[0133] 
<£J6««J2 0~3 1> 

« * fc £ * N o . 5 tc ft A T , &3C«?fl*fc£tt*JSfr>fcatt£itfli92:nttex 

[0134] 
<tt««a|7~9> 

« s <t £ * n o . 5tft*.T. tt«fl:£«No. i ~ 3 * m n fc ffi a * m m 1 9 t m m\z 

[0135] 
[H 3 ] 
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WNo. 


No. 






(V) 


(cd/m 2 ) 


(mA/cra 2 ) 


(cd/m 2 ) 


100 mr*r& 

WK 
(cd/m 2 ) 


mmi 19 


5 


10 


6800 


6.0 


1300 


1150 


mmi2o 


4 


10 


5400 


6.0 


950 


700 


mmm 21 


6 


10 


6750 


6. 0 


1298 


1130 


mmm22 


7 


10 


6580 


6.0 


1050 


880 


mmm 23 


12 


10 


6510 


6.0 1 


1040 


800 


Hj&W 24 


13 


10 


6410 


6.0 


1056 


800 


H^j 25 


14 


10 


6680 


6. 0 


1110 


900 


HjffiW 26 


18 


10 


5800 


6. 0 


903 


690 


H*tI#J 27 


19 


10 


5600 


6.0 


960 


700 


28 


20 


10 


6730 


6.0 


1220 


980 ! 


HJfeW 29 


24 


10 


5800 


6.0 


960 


700 


30 


25 


10 


5980 


6.0 


970 


610 


31 


28 


10 


6680 


6. 0 


990 


710 


Jfc«« 4 




10 


840 


6.0 


500 


230 


5 


Jt«2 


10 


500 


6.0 


300 


150 


tmm 6 


ifc«3 


10 


1300 


6.0 


800 


300 



20 



[0136] 

£k ±%LW<D <k 5 \Z , - ft 5£ [I] ~ [I I I] T*4ft57it>hoiJ>il;^*SflH 

ft # m % % m ? « . i^fiitof iMti:t»iftTi>s. # k 30 

[0137] 

[ B B O ffi * fc r n ] 

[0 1] *«Hfc43tts#«583fc*?©-H£5S-r»r®iaT&*. 

[02] *«fl»c*it««'«5S3t* : F«)«i©«*sr»fiaH-e**. 

[B3] *%miz&vz&m%xmT<Dm<nm$:*-?%iwmT'$>z. 

[ 0 4 ] * % an 1 43 it 5 # $ % 3t as ? © ffi v m z tr? m m 0 t- & 5 . 40 

[05] *^ggiC*5ttS#S^^»?©ffiW«SJS:^-r»rB0Tfei.. 
[06] *««C*tt**«B3fc**©tt0«4ji*-r«BH-C*4. 

1 am 

2 mm 

3 SBftg 
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